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157] ABSTRACT

A medical liquid injector for continuous transfusion
includes a syringe fitted with a piston having a detach-
able shaft rod, and a cap that can be connected to a
proximal end portion of the syringe. The cap has an
elastic pressing device for continuously pressing the
piston from which the shaft rod is removed to a position
where all the amount of medical liquid is pushed out
after the medical liquid has been sucked 1nto the sy-
ringe.

1 Claim, 4 Drawing Sheets
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MEDICAL LIQUID INJECTOR FOR
CONTINUOQOUS TRANSFUSION

BACKGROUND OF THE INVENTION

1. Field of the Invention
Present invention relates to a medical liquid injector

for continuously transfusing a predetermined type of

medical liquid into a human body (blood vessel or blad-
der) little by Iittle.

2. Description of the Related Art

Conventional injectors of the above-described type
include (1) a transfusion set for continuously transfusing
a medical liquid into a human body little by little utiliz-
ing a head of the medical liquid contained in a transfu-
sion bottle, and (2) an injector with a balloon for contin-
uously injecting a medical liquid filled in a balloon made
of rubber into a human body little by little utilizing the
contracting force of the balloon.

However, the transfusion bottle of the transfusion set
must be hung at a high position, and a patient must stay
quite still while he or she is given a drip transfusion.

The injector with the balioon has an advantage in
that it can be carried from one place to another easily,
unlike the transfusion set. However, there is a limitation
to the contracting force of the balioon, and the medical
liquid contained in the balloon cannot be used up and
hence wasted.

In view of the aforementioned drawbacks of the con-
ventional injector, an object of the present invention 1s
to provide an injector for continuously injecting a medi-
cal liquid which can be easily carried from one place to
another, which is capable of continuous injection of the
medical liquid at a fixed rate; and which enables the
medical liquid contained in a cylinder to be usec up to
the last drop.

SUMMARY OF THE INVENTION

To achieve this object, the present invention provides
in one aspect a medical liquid injector for continuous
transfusion which comprises a syringe having a piston
with a detachable shaft rod, and a cap that can be con-
nected to a proximal end portion of the syringe. The cap
has an elastic pressing device for continuously pressing
the piston from which the shaft rod 1s removed, to a
position where the full amount of medical liquid is
pushed out after the medical liquid has been sucked into
the syringe. |

The present invention provides in another aspect a
medical liquid injector for continuous transfusion which
comprises a syringe having a piston with a detachable
shaft rod, a casing for fixing the syringe, and a resilient
pressing means set on a side wall of the casing facing a
proximal end of the syringe, which after the medical
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liquid had been sucked out into the syringe, is capable of

continuously pressing the piston from which the shaft .,

rod has been detached, up to the position where the full
amount of the medical liquid is pushed out. The resthent
pressing means may be formed by utilizing a super resil-
ient area of a shape memory alloy spring.

Other objects and advantages of the invention will

become apparent from the following description of

embodiments with reference to the accompanying
drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view of a syringe and an
injection needle used when a medical liquid is drawn 1n,
showing a first embodiment of the present invention;

FIG. 2 is a plan view showing the state in which the
medical liquid drawn in the syringe is going to be In-

jected into a body;

FIG. 3 is a plan view showing the state in which a
piston has been pressed to a position where all of the
medical liquid 1s pushed out;

FIG. 4 is an exploded view of a chuck;

FIG. 5 is a graph showing the super resiliency of a
bamboo shoot-like spring made of a shape memory
alloy;

FIG. 6 is a plan view showing a second embodiment
of the present invention;

FIG. 7 is a perspective view of a syringe and a casing.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The present invention will now be described in detail
with reference to the accompanying drawings.

A first embodiment of the present invention will be
described first with reference to FIGS. 1to §. A syringe
1 of the injector according to the present invention 1s
closed at one end thereof. The syringe 1 has a base 2 on
the closed end thereof. The proximal end of the syringe
1 is open. The syringe 1 has a piston 3 fitted therein in
such a manner that the piston 3 can slide along the inner
wall thereof. The piston 3 has at the center of a rear
surface thereof a boss into which the distal end of a shatft
rod 4 can be screwed. That 1s, the shaft rod 4 can be
removed from the piston 3 after the medical liquid has
been drawn in the syringe 1 which is achieved by pull-
ing the piston 3. The inner surface of the base 2 1s ta-
pered in such a manner that the mner diameter increases
toward the end thereof to form a tapered surface 2a.
The outer surface of the base 2 i1s externally threaded to
form a male screw (annular rib) 25.

A needle 5 can be connected to the base 2 of the
syringe 1 with a first connection piece 6 therebetween.
The needle 5 is used to draw the medical liquid into the
syringe 1. A filter 5b is provided at a proximal end Sa of
the needle 5 to prevent impurities from flowing into the
syringe 1 together with the medical hquid.

The quantity of medical liquid drawn into the syringe
1 is obtained from the position to which the piston 3 1s
moved which is measured using a scale M provided on
the outer periphery of the syringe 1.

A liquid introducing set 7 for connecting the syringe
1 to the body (blood vessel or bladder) has a hquid
introducing tube 7a, a terminal 75 provided at one end
of the liquid introducing tube 7a that can be connected
to the base 2 of the syringe 1 with a second connection
piece 8 therebetween, and a distal member 7c¢ provided
at the other end of the liquid introducing tube 7a that
can be connected a needle or cannula (not shown) to be
inserted into the blood vessel of the body or the like.
The distal member ¢ has in it a flow rate control tube
(not shown) having a given inner diameter.

A chuck 9 encloses and thereby fixes the connecting
portion of the base 2 of the syringe 1, the second con-
nection piece 8 and the terminal 75 of the liquid intro-
ducing set 7. The chuck 9 prevents separation of the
connecting portion due to the pressure of the medical
liquid contained in the syringe which would occur
when the medical liquid in the syringe is injected into
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the body. Provision of the chuck 9 is eliminated when
locking of the connecting portion is possible. The chuck
9 has on the inner surface of the proximal end thereof a
female screw (annular rib) 9a that can be engaged with
the male screw (annular rib) 25 formed on the outer
surface of the base 2 of the syringe 1, as shown in FIG.
4. The chuck 9 also has at the distal end wall thereof a
hole 9b through which the liquid introducing tube 7a
can pass. Normally, the chuck 9 is in an extended state,
which is achieved by unhinging a hinge portion 9c.
During the use, female piece 94 is coupled to a male
piece 9e. | |

A germ removing filter (not shown) may be incorpo-
rated in the second connection piece 8.

A cap 10 has a female screw 10q that can be engaged
with an annular rib 92 provided on the outer periphery
of the proximal end of the syringe 1. As shown in FIG.
2, the cap 10 has an elastic pressing means 11 for press-
ing the piston 3 located at the position in the syringe 1
where the medical liquid has been drawn in. The elastic
pressing means 11 must be able to make contact with the
rear surface of the piston 3 from which the shaft rod 4
1s removed after the medical liquid has been drawn into
the syringe 1 and to continuously press the piston 3 to
the position where all the amount of medical liquid is
pushed out, as shown in FIG. 3. To fulfill these require-
ments,. the present embodiment employs a bamboo
shoot-hike spring made of a shape memory alloy exhibit-
Ing super elasticity, as shown in FIG. 5. However, any
other means can also be used in place of the bamboo
shoot-like spring. The bamboo shoot-like spring used in
this embodiment is designed to continuously press the
piston 3 from the maximum drawing position to the full
amount pushing out position while it is deformed from
the contracted state to the extended state in a super
elastic area defined by ‘a’ point to ‘b’ point. A plurality
of types of caps 10 may be prepared in terms of the type
of elastic pressing force of the elastically pressing means
11 incorporated in the cap 10. An adequate elastic press-
ing means 11 may be selected with the relation between
the medical hquid set 7 and the elastic pressing means 11
taken into consideration.

A deformation means 12 deforms the bamboo shoot-
like spring, which forms the elastic pressing means and
which is provided at the top of the cap 10, from the
extended state to the contracting state. The deformation
means 12 has a shaft 12¢ which is supported at two
points on the outer surface of the cap 10, a knob 125
provided at one end of the shaft 12a, and a wire 12c
which can be wound around the rotating shaft 12q
which is rotated through the knob 125 so as to cause the
bamboo shoot-like spring to contract. The knob 126 has
a stopper (not shown) for fixing the wire at the wound
position. The deformation means 12 may be omitted so
that the spring can manually be caused to contract.
Alternatively, any other means may be used in place of
the aforementioned deformation means.

In this embodiment, a medical liquid is sucked into
the syringe 1 first. To accomplish this, the needle § is
connected to the base 2 of the syringe 1 through the first
connection piece 6, and the piston 3 is pressed to one
end of the syringe 1 by means of the shaft rod 4
mounted on the piston 3. Thereafter, the needle § is
placed inside a medical liquid bottle and then the piston
3 is pulled slowly. An appropriate amount of medical
hquid that 1s sucked into the syringe 1 can be confirmed
from the position of the piston on the scale on the sy-
ringe 1.
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Next, the shaft rod 4 is removed from the piston 3.
Also, the combination of the first connection piece 6
and the needle 5 1s separated from the base 2, and then
the terminal 76 of the liquid introducing set 7 is con-
nected to the base 2 through the second connection
piece 8 and the connecting portion is enclosed and fixed
with the chuck 9. Thereafter, a needle or cannula (not
shown) is connected to the distal member 7¢ of the
liquid introducing set 7. At that time, the midpoint of
the liquid mtroducing tube 7a of the liquid introducing
set 7 1s clamped by a clamping tool C.

Subsequently, the cap 10 is capped to the proximal
end of the syringe 1. Prior to the coupling, the shaft 124
of the deformation means 12 is rotated through the knob
125 so as to wind the wire 12¢ around the shaft 12a. The
elastic pressing means (bamboo shoot-like spring) 11 is
fixed in a contracting state with the stopper. After cap-
ping of the cap 10, fixing of the elastic pressing means 11
1s released by removing the stopper. This causes the
pressing means 11 to extend, and the extending elastic
pressing means 11 presses against the rear surface of the
piston 3. When this state has been attained, clamping of
the liquid introducing tube is released so as to fill the
medical liquid to the distal end of the needle or cannula.
Thereafter, the needle or cannula is inserted into the
body, by means of which the medical liquid in the sy-
ringe -1 is injected into the body little by little. The
elastic pressing means 1 used in this embodiment is of
the type which utilizes the super elastic area of the
shape memory alloy spring. Pressing of the piston 3 is
conducted until the piston 3 reaches the position where
all the quantity of medical liquid is pushed out at a fixed
force. Furthermore, all the quantity of medical liquid is
pushed out by the time the piston reaches the position
where all the quantity of medical liquid is pushed out.

A second embodiment of the present invention will
be described with FIGS. 6 and 7. A casing 20 for fixing
the syringe 1 has a syringe retaining frame 21 at the
bottom surface thereof. The casing 20 has a groove 22
through which the liquid introducing tube 7a of the
iquid introducing set 7 connected to the base 2 of the
syringe 1 can pass.

The elastic pressing means 11 for continuously press-
ing the piston 3 of the syringe 1 fixed within the casing
20 to the position where all the quantity of medical
liquid 1s pushed out is provided on the side wall of the
casing 20 which opposes the proximal end portion of
the syringe 1. In this embodiment the elastic pressing
means 11 may be made of the same material as that of
the first embodiment. The compressing means of the
elastic pressing means 11 may have the same structure
as that of the first embodiment.

The syringe 1 may also have the same configuration
as that of the first embodiment.

As will be understood from the foregoing descrip-
tion, the injector according to the present invention
includes a syringe fitted with a piston having a detach-
able shaft rod, and a cap that can be coupled to the
proximal end portion of the syringe. The inner surface
of the cap is provided with the elastic pressing means
for continuously pressing the piston from which the
shaft rod 1s removed after the medical liquid is sucked
into the syringe to a position where all the amount of
medical liquid 1s pushed out. Consequently, the injector
according to the present invention has advantages in
that 1t can be carried from one place to another easily,
that 1t 1s capable of continuously injecting the medical
liquid contained in the syringe into the body at a fixed
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rate, and that it is capable of injecting all the amount of a resilient pressing means set on a side wall of said
medical liquid contained in the syringe into the body to casing facing a proximal end of the syringe, after
the last drop. said shaft rod is removed, which after said.medical
The elastic pressing means for continuously pressing liquid has been sucked into said syringe, 1s capable
the piston may be provided in a casing for fixing the 5 of continuously pressing said piston from which
syringe. | | said shaft rod has been detached, up to a position
Furthermore, the use of the elastic pressing means where a full amount of the medical liquid is pushed
which utilizes the super elastic area of a shape memory out,
alloy further improves the fixing property of the said resilient pressing means comprising a shape
amount of medical liquid injected. 10 memory alloy spring wound as a bamboo-shoot-
What is claimed 1is: | - like spring so that said shape memory alloy spring
1. A medical liquid injector for continuous transfu- resiliently -presses the piston from a maximum
slon, comprising: drawing position to a full amount pushing out posi-
a syringe having a piston with a detachable shaft rod, tion in a super elastic area of said shape memory .
said shaft rod being removed after a medical liquid 15 alloy spring therein to press the piston at a constant
1s drawn into said syringe; force.
a casing for fixing said syringe; and ¥ x % % 0%
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